A new contactless power transfer system using series and parallel resonant capacitors is described. If the primary series resonant capacitor and the secondary parallel resonant capacitor are chosen appropriately, the equivalent circuit of the transformer with these capacitors becomes very simple at the resonant frequency. Ignoring the winding resistance and the core loss, the equivalent circuit is the same as an ideal transformer. Therefore, the circuit analysis is easy, and if the input voltage is constant, the output voltage is also constant regardless the output current. Fig. 1 shows the configuration of our contactless power transfer system. The ferrite-core transformer with 10 20 mm gap is drived by 10 kHz rectangular waveform inverter. As the winding resistance and the ferrite-core loss are very small, the simplified equivalent circuit of Fig. 2 can be used.
The parallel capacitor Cp at the secondary winding and the series capacitor Cs at the primary winding are determined as following values.
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where x 1 , x 2 and x 0 are the leakage reactance of primary and secondary windings and the magnetizing reactance. The impedance Z in Fig. 2 that includes the resistance load R is given by
The V 1 and I 1 can be expressed as follows.
This equation shows the equivalent cirquit of the transformer with ( 1 ) The turn ratioa = x 0 /(x 0 + x 2 ) is determined only by the reactance of the transformer and not by the load impedance. ( 2 ) If the primary voltage V 1 is constant, the secondary voltage V 2 is also constant regardless load change. ( 3 ) In the case of resistance load, the power factor of primary is always 1. Fig. 3 shows the experiment results of the resistance-load change. The phases of V 2 , I 1 and I 2 are equal with that of V 1 . The secondary voltage V 2 is approximately constant with resistance change. The efficiency between inverter output and the load (R = 100 Ω) is 96% at 10 mm gap and 92% at 20 mm gap.
The other capacitor configuration is also discussed and the advantage of this configuration is shown in detail. A new contactless power transfer system using series and parallel resonant capacitors is described. If the primary series resonant capacitor and the secondary resonant capacitor are set proper values, the equivalent circuit of the transformer with these capacitors becomes very simple at the resonant frequency. Ignoring the winding resistance and the core loss, the equivalent circuit is the same as an ideal transformer. Therefore the circuit analysis is easy, and if the input voltage is constant, the output voltage is also constant regardless the output current. The paper describes the determination of the series and the parallel capacitor values, the derivation of the equivalent circuit and the test results which shows the usefulness of the new contactless power transfer system. Keywords: contactless power transfer system, transformer, resonant capacitor, inverter, elevator
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